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(54) PURIFICATION OF WET PROCESS PHOSPHORIC ACID 

Albrigt Id W^'on'^oSIfS LTh"?" "^^r^' « Company of 

MidsLds. EnSd? Smeriy 'Ji P O '^^^ n?^ Wes^Oldbury. 'Warley, West 

S^bed\"^d""by £aX'l,t2t-!L"' ^ ^ P-ticJariy 

with calcium phosphate rock The add.^ f^™^ the reaction of an aqueous add 

whi<± forms fdilL ph^hoS\a^^nl,«ToT^t^Sf^(i'' "^"TLf" 
logedier with a prcdpitate of caldiim n.inw- a/J' L ^"8" P.Oj ccmcentration, 
heavily contaminLd wkh s^dS^ToST' ^fte' titration, the product add is 
varioi^ basic impiuSJSaSe fron^^Z^nf^'^T*^ ^ 
levels of contaSS, w« 'ntSr '^'S^^JV^, Because of the high 

major commerdal u^ oT rf,ffi^/add ""^ " "^'"'i'' 1°." °f 
thermal add, a prod^ midc bTT *^ '^B^" 

which involm DSs^to^r^^"^ "^""^'^ P™«« 

phosphorus, which "f^liSL to^ O ^ ^ *° el«™^tal 

purepho'Soricaddy^JSi^r^^^^^^^ - -ter to provide relatively 

obta^aTroS^S^iSf ttilTtvTn""^^ ^ ""^ to 

is to h«,rrhA greater overall utihty. In practice the most commonly used method 

method without TrLSproblK abL^/Z Trp'n"" 

nonnal commerdal concmuatim wTn,«?^° V^?^ ^ represents the 

residual acids more concentrated than about 65 to 75V P n f preparing 

ciajxy. 1 he aad, moreover becomes increasinelv discoloured Th^^^ J^ilZ ^7^^ 

^■^oS^'T "^"^ ^ heat^'to c^StiSTbr^oTpS""' 

Moreover when water is evaporated from phosphoric add some P O ^nHc'^v 

aoout l^sU, and led to a general assumption m the art that it is imnrartiVfll m 
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Canadian Patent No. 865710 describes a method of concentrating wet process 
phosphoric acid by direa electrical resistance heating, passing through the solution 
an alternating electric current capable of heating the solution suflSdendy to evaporate 
water therefrom. The aforesaid Canadian Patent refers to the possibility of concen- 
totmg wet process add above 60% P^O^, to concentrations corresponding to poly- 5 
lAosphonc aad e.g. 82% or even hig}ier. However, this disdosure can be seen to be 
speculative, since the highest concentration described in the specification as having 
been attamed in any examine is 72.5%, and since the apparatus described in the 
speaficaoon and used m all the examples could not have attained significantly higher 
concentramm. This is because the brides from which the vessel was constructed are 10 

^ 2 u ^^^^ wiAstand the higji temperatures and corrosive conditions assod- 
ated with boilmg phosphoric add having concentrations higher than about 75% P2O 
or above at adnospheric pressure. No utility is suggested in the aforesaid specification! 
or is known for any polyphosphoric add of such high concentration prepared from 
13 wet process aad as distina from those derived from thermal add by addition of P2O5 15 

thereto. It would not be expected that such concentrated derivatives of wet process 
aad would be of any practical use, because it is wdl known diat concentrating wet 
process prosphonc add also craicemrates the less volatile impurities, espwaally basic 
mEipunties, as weU as organic matter and sulphate, until the acid devdops a toffee-like 
20 consistency, which aj^aicntly predudes die possibility of it ever bdng of commercial 20 

value. 

We have now concentrated wet process phosphoric add by direct dectrical resist- 
ance heatmg, usmg an improved apparatus capable of operating at temperatures in 
excess of the boiling point of 80% PjO, add. In this way we found, as expected, that 
^ at concenuations in die range 65—70% die viscosity rose sharply and diere was 25 

evidenc^ of the formation of metaphosphates, discolouratirai of die acid and increasing 
loss of PsO^ m fumes. Nevertfadess, we continued heating to concentrations above 80% 
by weight P2O5. Surprisingly, we discovered diat at concentrations above about 76% 
P2O5 (i.e. about 320°C at atmospheric pressure) a number of unexpected changes were 
•J" observed: the trend of increasing discolouration from dark green to dark brown widi 30 
mcreasmg concentration is reversed in diat at about 80% PjO^ die add reverts to 
bemg a bnght green liquid; above about 82%, PjO^ (i.e. about 500''C at atmospheric 
pressure) the basic in^)urities begin to setde out as a filterable sludge of metaphos- 
phai^ which, on removd, leaves a mobUe produa liquid; die sulphate ion, normally 
regarded as an mvolatile contaminant, begins to volatilise from the acid about 76V 35 

cOTi^tration leaving a substantialy desulphated add at about 80% PjO^, or 
about 450 C at atmospheric pressure; the organic impurities are carbonised above 767 
to leave filterable partides of carbon which may, possibly, contribute to die 
punfication of die aad by absorption of impurities; and die arsenic is reduced by the 
carton to a lower valency state in which it is more easily removed from die system 40 
e.g. by reaction with added chloride. 

As a cumulative result of the foregoing changes, we have discovered, contrary to 
die general bdiefs of diose skilled in die art^ diat a useful, handlable polyphosphoric 
P^"^ substantially increased purity, and concentraticms in the range 80 to 
45 86% P2O3, can readily be obtained from wet process add. 45 
For example, we have discovered that the product add can be readily diluted to 
mtamediate dilutions, e,g. in die range 50 to 75% P.O^ at whidi die cold add can 
easily be filtered to remove the carbon and predpitated impurities, leaving a final 
product aad of gready improved quality compared widi diat obtained by concentrating 
DO wet process phosphoric add direcdy to the equivalent final concentration as taught 50 
m die pnor art In particular we have discovered diat add formed by die diluticm of 
our polyphosphoric add product to appropriate concentrations can be crystallised to 
provide highly pure ortho or condensed phosphoric adds. This has not hitherto been 
pcssflile widi evaporated wet process phosphoric acid in die absence of additional 
55 punfication steps. The add may alternatively be neutralised, e.g. with alkali metal or 55 

ammonium bases, dther simultaneously widi, or after, dilution, and eidier before or 
after filtration, to provide onho-, pyro- or polyphosphates. Unh'ke ordinary concen- 
trated wet process acid, our products show litde or no tendency to post-predpitation. 
nfx J • • therefore provides a mediod for the preparation of phosphatic 

60 derivatives of wet process phosphoric add, which comprises heating wet process phcs- 60 

phone acid, sufficientiy to evaporate water therefrom to leave a concentrated add, by 
duect dectrical resistance heating by passing an alternating current dirough said wet 
process acid until the concentration of said concentrated acid is at least 76% PjO by 
weight (e.g. about 76% P2O5) precipitating solid impurities from said concentrated 
05 aad, and separating the precipitated impurities, preferably from said concentrated add 65 
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or from said atad after dilution with water. Preferably the concentrated add is diluted 
to less than 75% by weight P2O5 and solid impurities are removed from the add by 
filtration. Opuonally, phosphatic products may be obtained from the add, purified and 
concentrated according to our invention, by crystalismg an orthophosphoric or con- 
densed phosphonc aad from the dOuted and filtered solution, or neutralising the add 
with an aMi metal or ammonium base ddier simultaneously with or after dilution 
and either before, during or after separaticm of impurities. 

^nno?^^^^5' ^ ^^^^ ^° temperatures in excess of 320°C e.g. greater than 

400 C such ^ 4C0— 650°C most preferably greater than SOO^Q For example tem- 
peratures m the range 550**C to 650°C are particularly convenient It is usu^y con- 
venient to evaporate the add at substantially atmospheric pressure. 

Our invention permits the preparation of phosphoric add and phosphates having 
a punty mtermediate between wet process and thermal add, made by a process sub- 
stantially cheaper and more convenient than the thermal process, or than other known 
ways of making a con^)arable intermediate purity add, such as solvent extraction. 

Heatmg is earned out using a vessel and electrodes capable of witiistanding the 
hot concentrated polyphosphoric add, such as, preferably, carbon. Conveniently tiic 
vessel itsdf may constitute one dectrode. In smaU scale equipment a central carbon 
rod may function as the ether dectrode. It is also possible, and may be preferred in 
large sc^e apparatus to have two or more carbon rods as the dectrodes according to ±e 
phase of ^e current. The use of carbon, apart from its cost, has other advantages. 
Abladon of carbon partides from the dectrode hdps to minimise scaling cm the dec- 
trode, and the carbon partides may contribute, with carbon formed from the organic 
matenal present, to the purification of the add and the reduction of the arsenic. 

The use of dectncal heating in a carbon vessd largdy overcomes problems of 
chwnical attack on the vessel and heat exdiange surfaces. For safety reasons, to avoid 
difficulties m insdatmg the vessd we prefer to use rdativdy low voltages, e.g. 30 to 
100 volts, although very much higher voltage may be en^)loyed. The caibwi is prefer- 
ably graphite. 

^uct acid is preferably withdrawn through an overflow espedaUy when an 
underflow feed mlet is used, but to avoid by-passing of the ceU by the lighter feed 
aad, and accumulauon of carbon sludge, an underflow outiet is preferred when an 
overhead feed mlet is used. Conveniently the underflow inlet (or outlet) may comprise 
a ^cal channd m the cell wall, whose lower end opens into the ceU and whose upper 
end opens to the exterior. 

The wet process feed add may be partially purified prior to heating, e.g. by any 
taiown process such as solvent extraction, dearsenificaticm with sulphide, or desidpha- 
tion, but the mvention is operable, with particular economic benefits, usine an un- 
punfied wet process add. 6 

We have funher discovered that when phosphoric acid is evaporated in a cascade 
Of at least two evaporators, each evaporator operating at a higher temperature than the 
preceding one m the cascade, the loss of P,0, from the product add, in evaporating 
to any given concentraaon, is substantially reduced. 

Our invention, therefore, further provides a method of concentrating phosphoric 
aad which comprises continuously passing a dilute phosphoric add successivdy through 
a plurality of evaporators, heating the add in each successive evaporator to pro- 
gressivdy higher temperatures sufficient to evaporate water from the add in each 
evaporator and to increase progressively the concentration of the add, and wherein 
fee aad m at least the last evaporator is heated by direct dectrical resistance heating 
by passmg altematmg current through said add. 

Preferably each evaporator in our further embodiment comprises a dosed vessd 
provided with an outiet for vapour, means for adding feed add, means for withdrawing 
mwe concentrated aad, and means for heating the add, w^ch in our preferred em- 
bodiment may comprise dectrodes between which a suffidently strong alternating 
current may be passed to heat the add and evaporate water therefrom. Preferably! 
espKiaUy where the evaporator is to operate at rdativdy high temperatures, tiie vessel 
is of ^rbon as herembefore described. The feed add may be, for example, wet process 
phosphonc aad, e.g. 30% wet process add, thermal add or a partiaUy purified wet 
process acid such as solvent extracted add 

The feed acid may be concentrated in stages up to 60% by weight P2O5 or 
bi^er, e.g concentrations correspondmg to polyphosphoric adds up to about 867 
/ V 7":,^- Pliosphonc add distils off. An advantage of the invention is that most 
of the volatile impunties are removed in the earher stages, while the P.O, losses occur 
mainly m die later stages permitting the P^Oc to be recovered separatdy from the 
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m^phMphonc acid at about 650'C. when the conc^trS ^Xs S K 
wei^ P,0„ whenmpon phosphoric add distils over and is rea>veied W Ae^w^^ 
Accoidmg to th,s anbodiment the evaporator, or the last evalS^if aTis pirf^" 
a casrade syston is being used, operates at a suffidendy S^p^^L to dSl 

Skte^ JSl""" "°k''- ^ ""^«"«» « TroSaSi^! 

mediate punty, vrtudi may be separately recovered. 

.'1^''°^^?^ """^ obtained according to our inventicm may be crvstallised as 
su^ ^ sqp^tion of solid impurities or. preferably diluted rWeSSIo^! 

" pyrophosphoric adds, whidTmy SSjW 

<-iystaiiisation of anhydrous orthophosphoric add may be effected hetwem P n rivT 
^totions by weight of 68.64% Snd 75.4% ptci^bly70^%trn5v'^ 
^ hemihydrate at concentrations from 68.6°/ P,0« down to 47°/ PO t ^ 
68^7. or 63.9 to 68.6% P.O.. Omcentratio^" bdo^ 58^ ^S^cSfc Mo^^^^^ 
Pyrophosphonc add is crystallisaWe between 75 4V P n^or^i X , o^rV/T' 
preftarahlv 74 to ».<r suwaJu-u '^-^/o '^t^s and about 83% P»0,, 
m^Ttl Z™liv ^' . concentrations higher polvphosohoric add* 

^tin^'^^nf^Sr^^^'y ^ polyphosphoric obtainj^from tteS^ «nf 
aotraoon step or diluted acid may be neutralised whoUy or partially ^di a ^^le 
^Z tT ^'^'^ FT^.**' o'Ao-phosphates. NeutndisS^tionWte Sect^^re 
J ^iSr^i"^ *f- ^»P™ities. He base is preferably a hyLride^^iSte 
^v.f^H^?' L^' A^T" Prefenibty sodimi or JoSssk^of 

monmm and may be added as an aqueous solution. The aqu^ basTra^cte ^ 
to SStt ^^It'^.^S^ polyphosphates or widi dihned add, whiThiS S 

tion. and to reaver the pnxluct by crystallisation and/^^ pnor to neutralisa- 

^-„J5 \P°*?''f to omcemrate die add to a concentration conespondine to a mn 
densed phosphoric aad, e.g. pyrophosphoric and dther. after^sS^tiTnf rlt^' 
KKTI^^ appropriate addfor carry ouTr'neT^STheliJtef^' 
described to obtam the appropriate condensed phosphate. Howevw in the a^^nf 

Liiiuuns aoove Bz/ jr'jU^ and then dilute back to about 80°/ P,0 NpntralicaHnt, r.f 
pS SJS*^ J^* "^"^ intermediate concen^°^or(lg'^'£;^^^f7° 
P,0,)^may be used to prepare mixed phosphates. "ciwccn /a ana /» /„ 

Nutralisaoon and dilution may also be effected simultaneously bv addins aoueotK 

nh«nW. ^ filtered add may altemativdy be sold £ an totermSiate purity 
U^^^^r^t^""^"^ °l ^"^ty' th^fore wider utili^^ AeW 

S Sls'^m^o^l^r and Figure.2 is a dia^iimatic flow sheet o/f ^"sc^^l 
«^^-n^fJ?^!^P?^^</s°™P"^ ^° fitapUte vessels (1), (1') each provided with 
an mlet feed pip^ (5),(5') respectivdy. and a graphite lid, (2)1(2'). The lids (2^ (2^ 

±e coitte and downwards mto the vessd, (1),(1') respectivdy, %xd insulated from 
^ iir" ^"^^7 ^ •^d/2),(2') is dso piDvided witTa SiS^ 

tare sensor, (6) and a vapour outiet duct, (7),(70 respectii^y. Eadi ^-essel (1) fl') 
IS provided wid, a produa outlet duct, (8),(8') respectively, ojening atTwi^t hier- 
mediate between die top and bottom of the Uel. "nie vessels (!).(!') i^d^Ss 
(3),(3') axe eadi provided wiA water cooled copper dips, (9) for connection ma 
^wer supply (not shown) The produa outiet durt (8) of'the^vessd (^^^1,^! 
^ r7?^7?f witih the inlet feed pipe (5') of tia vessd (1'). -rhe vapW 
outlets (7),(7') are provided witii separate condensers, (12),(12') respectivdy. 
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outlet duct (g^^d ^^flbe alfio S^fLP"'*"'^.^'^ tbrough Ae 
vessel (1') to a temperature «rf from 4^0 to 650^c?e* 5^ """^ " 



Example 1. 
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and produa acids are ^ in H^ Si^^eT ^ '^ed 



6 



1,601,474 



6 



CM 



<^ ( r>. 

m ^ m o 

<N <N ro v£> IT) 



a 

a 



lo »-« in tn in lo 

Ol 1-1 ^ ^ 

V V V V 



< 



o 



5 

NO 



oo 
o 



00 

NO 



B 



oo r- 



E 
o. 



o 

OO 



*o vo m o 

n: °o o oo o 

*^ r- ON »-l r-i 



ti3 
< 



a, 



c 

- o 



m *n 



B 



*n ov 

«— CO 



CM O 



o r- oo r- ^ cn 

o i-t o M o in 

^ »0 vO t-- OS 

o o o o o o 



o 



o 
cx 

e 

H 



o 
o 

en 



o 



o o O o 
oo sO O 

^ m 



09 
i3 



> 
O 

B 



s 

B 



o 



> c: 
o i> 

Q> O 



Z 5 



3 E 

> I- 

O O 

E ■ 




CO 



1 § a ° § ? 
taj rt p S n 

Itl IjIj 

III & 



o 

O Ov 



o ^ S fif^ 



-II g- II 

? ^;r3 CO o 



1,601,474 



TABLE 2 




ppm SO 4 


ppm F 


ppm CI 


ppm As 


DDm or&anic C* 


62 


5.4 


10 


4.2 


15 






ppm Zn 


ppm Cu 


ppm Pb 


ppm Fe 




1 


1 


1 


6 





Example 3. 

« fJsr^^*^^ accoiding to example 1 containing 80% P.O. was diluted to 

ti^n whTr/^f ^^.''^''i"'^'''' ^1"^°^ dipotassium oithophosphate solu- 

tion, which was easily filtered, through a candle filter "^o'^; =»»u 

n,- T^^t"'*"^ «"P^t^. was controlled at 70»C and the pH amtroUed at 7—9. 
The chemical analysis IS given in table 3. "imcu bi / 

TABLE 3 



% P205 


ortho 


>90% 


S04 


ppm 


155 


F 




6.1 


CI 


» > 


16 


As 


* * 


1.9 


organic C 


*> 


15 


Zn 


ppm 


2 


Fe 


>> 


16 


Pb 


» t 


2 


Cu 


99 


1 



Example 4. 

A ccmcentrated acid piepaied by the method of example 1 was deaiscoified bv 
hratmg at various temperatures between lOO'C and 200^0 with sodium cWoride. Tlic 
mml^conccntration of arsenic was in excess of 10 ppm. The results are expressed in 

TABLE 4 



ppm CI 
(as NaCl) 


Temperature 

"c 


Residence Time 
minutes 


ppm As 


ppm CI 




120 


30 


2.1 




1000 


150 


30 


3.2 






180 


30 


6.4 






120 


5 


<1 


86 


2000 


150 


5 


<1 


5 




180 


5 


1.7 


15 



feed aa-ds'SSri^ '"^''^ '"'^ ^ "'"^^'^ by heating 4e initial 

Example 5. 

nn^o/ ^°«"^ted dearsMified acid preparation according to example 4 contained 

m!t& l^l sTp f^aSftrS'S^ ""il,^ i'!?'* aWance.V acid was 
^i^^i^T S " diatomaceous eanh on a "Texy- 

i^^^^ " cloth (Terylene IS a Registered Trade Mark) to provide a clear high E«de 
phosphoric aad. The result is shown in Table 5 « ucar mgn graae 



TABLES 





Feed Acid 


Re-diluted acid 




% 


63.5 


63.5 




ppm 


8750 


114 


F 


ppm 


140 


18 


CI 


ppm 


10 


10 


As 


ppm 


18.7 


<1 


Organic C 


ppm 


50 


6 


Total C 


ppm 




7 


Si 


ppm 




<10 



17 . , ^ * Example 6. 

tracttond Condensation 

was i^.srs.eion^is^;^''"^ ^ ^ '^-^^ 



Pot (1)-300<»C 
=400**C 
=500''G 



Pot (2)==400°C 
=500^C 
=600— 700<*C 



Sample Na 

A 
B 

C 



nor condensed (using a glass condenser within a graphite column) from 

pot (2) only at each of the given temperatures. No entmnment deVice was used 

wise ^^^^^^^"^ ^ ^ ^-^^ other^ 
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A 


B 


C 


Feed Acid 




% 


3.11 


8.91 


44.8 


53.6 


SO4 


% 


1.69 


2.35 


0.46 


0.84 


F 




5930 


6270 


1370 


1225 


As 




1.9 


4,0 


7.6 


9.9 


Trxtol r* 

L oiai \^ 




105 


65 


50 


223 


re 




45 


29 




0.174% 


A 1 




58 


57 


69 


810 


Mg 




26 


6 


31 


0.380% 


£> 




30 


29 


42 


. 36 


Pa 




590 


260 


140 


130 


Si 




0.164% 


0.163% 


400 


300 


Na 




410 


410 


150 




V . 




2 




2 


231 


Ni 




1 




1 


43 


Sn 




1 




1 




Cd 




1 




1 


21 


Cr 




J 




5 


374 


Zn 




5 




33 


140 


Pb 




8 




1 


3 


Cu 




1 




2 


43 



Neutralisation Example 7. 

A crude wet process acid was conceatrated in a sinele cell ht^» ,*<«,,.«i«^ 
refenmce to figure.1 of tbe drawings, at iJbouT AS^to^n^^ 

^?cr^^r - ^L^u!""* T^^utTBikcd with ^^rSsS hy^;^^ 

f^t ^vf^y^fT Thf part was diluted^ ortho^S^ 

The results obtained were as follows:— 





Wet Acid 
Feed 


Re-diluted acid 


mono sodium 
phosphates 


potassium 
pyrophosphate 


P205 % 


53.6 


54.5 


24.6 


22.6 




8390 


410 


310 


255 


F 


1225 


225 


49 


57 


CI 


61 


10 


19 


15 



10 
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. . Bnmple 8. 

Crystantsatim 

m oi^T^ ^^JSot^X^^'^ ^-^'/o diluted and filtered 

to give a dear green aad of 57.3% P,0, strength (Stage 1 ) 

thi, *?!f™!} hcmihydnite (0.3% w/w) were added to a sample of 

tins rwUuted aad and stined for 1 hour at -30X. Crystals (1) were seoMat^ 
S^SL?»r^" centrifuge and filtration (Stage^T^e^aS^S 

melted and dus acid was re-crystallised at 15-0 nsing 0.3% w/w of solvent exoacS 

10 alinwiS?3T^' ' '^"'^ 4a^^?y"StaM 
Results are as follows: — 



10 



10 



15 



20 



Stage 1 



Stage 3 



Stage 2 





Starting- 
wet acid 


Re-diluted 
wet acid 


Decanted 
liquor 
from 
crystals (1) 


Crystals 
(1) 


Decanted 
liquor 
from 
crystals (2) 


Crystals (2) 




53.6 


57.3 


56.0 


63.9 


63.2 


65.2 


S04 


8390 


483 


573 


123 


165 


100 


F 


1225 


123 


140 


35 


42 


8 



Example 9. 

A wet add was h^ted to 510^0, 82.5% P,0„ and ten diluted and filtered to 
?nio? ^f^.Sieen acid of 70.1% P,0, strengdL Crystals of thermal add hydrate 
•><o/° ^ ^^^^ °^ ^» rcdiluted add and stood for 5 hours at 

U Crystals were separated from the mother h'quor by centrifuge. The separated 
cryst^s comprised 46% by weight and the mother liquor 54% by weight of the re- 
dduted aad. Analyses are as follows. (AU figures in ppm except where stated other- 
wise). 



15 



20 



25 





Starting 
Wet acid 


Rediluted 
Wet acid 


Crystals 


Mother Liquor 


P205 


53.6% 


70.1% 


72.3% 


68.25% 


S04 


0.84% 


570 


320 


800 


F 


0.12% 


92 


49 


127 



Example 10. 

A wet add obtained by the addulation of Florida rock was concentrated by heat- 
mg to a temperature of 605*»C in a single cell as herembefore described with reference 
to teaccompanymg drawings. The acid was rediluted and filtered to give a product 
acid. The analysis of the mitial wet acid and the product acid were as follows-— 



25 
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11 



10 



15 



20 



25 



30 



35 



40 





Initial Wet Acid 


Product Acid 




% 


54.1 


52.6 


SO 4 


ppm 


29000 


<100 ppm 


F 


ppm 


2200 


.40 


Ox. C 


ppm 


4300 


10 


Al 


ppm 


5800 


570 


Fe 


ppm 


7600 


3860 


Mg 


ppm 


4000 


4640 


Ti 


ppm 


350 


85 


Cr 


ppm 


85 


35 



"Ox. C" means "Oxidisable Carbon" 
WHAT WE CLAIM IS:— 

1. A meAod for the production of phosphatic derivatives of wet process phos- 
phoric aad which compnses heating wet process phosphoric add to evapwate water 
tiieref rom to leave a concentrated acid by direa electrical resistance heatinR by passine 
an alternating current throu^ said wet process add, until the cmcentratian oT^ 
concentrated aad is above 76% by weight P,0„ predpitatmg solid impurities from 
said concentrated acid and separatmg the predpitated impurities. 
Qno/ w ^ ™thod according to claim 1 wherein the add is concentrated to at least 
80 A by weight PaOj. 

3. A mediod according to daim 2 wherein the add is concentrated above 82V 
by weight P2O5. 

^ n\™^^°^ according to any foregoing daim wherein the maximum omcentja- 
tion of P2O5 adueved during heating is up to 86% PjOa. 

320*C ^ according to any foregoing claim Wherein the add is heated above 

6. A method according to daim 5 wherein the add is heated at 400*C— 650**C 

7. A method according to claim 5 or 6 wherein the add is heated above 500*»C 
650*»C accordmg to claim 7 wherein the add is heated to horn 550 to 

9. A mediod according to any foregoing daim wherein the add is evaporated 
at substannally atmosphenc pressure. 

10. A method according to any foregoing daim wherein the current passes under 
a voltage of 30—100 v. ^ 

JM ^i* ^ according to any foregoing daim wherein the amcentrated add is 

diluted to a lower P^O^ concentration than the maximum achieved during heating, and 
the precipitated solid is separated from the diluted add by filtration to leave a product 
aad. 

^2. A method according to daim 11 wherem said lower cwicentiation is below 
75% by weight P2O5. 

A i?' t according to claim 11 or 12 wherein a solid phosjAoric or con- 

densed phosphonc add is recovered from the produa add by crystallisation. 

14. A method according to daim 13 wherem the wet process add is concentrated 
to a F2O3 ^ncentration corresponding substantiaUy to that of a condensed phosphoric 
acid and, after separation of the solid impurities, the concentrated add is crystallised. 
000/ o n J ^ according to daim 13 wherdn the add is concentrated to above 
82 ^ P2O- and then diluted to a concentration corresponding substantially to pyro- 
phosphonc add and, after separation of the solid impurities, pyrophosphoric add is 
crvstalhsed therefrom. ^ r r 

16. A method according to daim 13 wherein the concentrated acid is diluted to a 
concenttation corresponding substantially to that of orthophosphoric add and, after 
separation of the solid impurities, orthophosphoric acid is crystallised therefrom. 

17. A method according to any of claims 1 to 12 wherein the add is at least 
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36. Apparatus substantially as described herein with reference to either one of the 
accompanying drawings. 

M. J. WILSON, 
Chartered Patent Agent, 
Agent for the Applicants, 
1 Knightsbridge Green, 
London S.W.I. 
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